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(57) A method for transmitting information between 
each electronic unit, comprising the steps of (a) trans- 
mitting information whose amount does not exceed a 
predetermined data amount, (b) determining whether or 
not the predetermined data amount is larger than a de- 



sired information amount, (c) when the determined re- 
sult at step (b) is No, transmitting remaining information 
for the predetermined amount or less, and (d) repeating 
the steps (a) to (c) until there is no remaining informa- 
tion. 
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Description 

The present invention relates to electronic appara- 
tus, information transmitting method thereof, and storing 
medium. An embodiment of the invention concerns an 
electronic unit for use with for example an IEEE 1394 
serial bus, and to a method of transmitting for example 
a large amount of data using an asynchronous packet. 

A communication system that connects electronic 
units (hereinafter referred toas units) such as a personal 
computer, a digital video cassette recorder (hereinafter 
referred to as DVCR), and a digital television receiver 
with an IEEE 1394 serial bus and that sends/receives 
packets of a digital video signal, a digital audio signal, 
and a control signal therebetween has been proposed. 

Fig. 1 shows an example of such a communication 
system. The communication system comprises a mon- 
itor 1 1 , a DVCR 1 2. and a tuner 1 3 as un its. The monitor 
1 1 and the DVCR 12 are connected with an IEEE 1 394 
serial bus cable 1 4. The monitor 1 1 and the tuber 1 3 are 
connected with an IEEE 1394 serial bus cable 15. 

In the communication system, an isochronous com- 
munication (referred to as ISO communication) for pe- 
riodically transmitting real time data such as a digital vid- 
eo signal and a digital audio signal between units and 
an ASYNCHRONOUS communication (ASYNC com- 
munication) for non-periodically transmitting commands 
such as a unit operation control command and a unit 
connection control command can be performed. For ex- 
ample, a digital video signal and a digital audio signal 
selected by the tuner 13 can be reproduced as video 
information and audio information by the monitor 11 . Al- 
ternatively, such signals can be recorded by the DVCR 
1 2. In addition, a channel selection control command of 
the tuner 13, an operation mode setup command of the 
DVCR 1 2, and so forth can be sent from the monitor 11 
to the relevant units through the IEEE 1394 serial bus 
cables 1 4 and 1 5. 

In the communication system shown in Fig. 1 , there 
is an AV/C (Audio Visual/Control) command set as com- 
mands for controlling AV (Audio Visual) units. In the AV/ 
C command set, a status command for inquiring a status 
has been defined. In addition, as a response to the sta- 
tus command, status information of a designated unit 
that is sent back as an operand has been defined. 

The data amount of the state may be very large. For 
example, as shown in Fig. 2, a television broadcast has 
a hierarchical structure composed of a network layer, a 
multiplex layer, a service layer, and a component layer. 
Thus, the data amount of a status command for Inquiring 
each service (broadcast channel) that the digital broad- 
cast tuner is currently selecting may exceed 30 bytes. 
In the digital broadcast, a plurality of services can be 
placed on one stream. Thus, a response to an inquiry is 
required for a plurality of services. Consequently, the da- 
ta amount of one response may become several hun- 
dred bytes. 

On the other hand, since the sizes of a command 
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register (buffer) and a response register (buffer) of an 
FCP (Function Control Protocol) of the IEEE 1 394 serial 
bus are up to 512 bytes, a command packet and a re- 
sponse packet whose sizes exceed 512 bytes cannot 
s be transmitted and received. In addition, it is not assured 
that a real unit have a buffer that can store data of 512 
bytes (the data amounts of currently available buffers 
are in the range from several ten bytes to one hundred 
and several ten bytes). When the buffer size is limited, 
information corresponding to an inquired state cannot 
be obtained. 

An embodiment of the present invention seeks to 
provide a unit that allows a large amount of data that 
exceeds the size of a buffer thereof to be obtained and 
an information transmitting method thereof. 

One aspect of the present invention provides a 
method for transmitting information between electronic 
units, comprising the steps of (a) transmitting informa- 
tion whose amount does not exceed a predetermined 
data amount, (b) determining whether or not the prede- 
termined data amount is larger than a desired informa- 
tion amount, (c) when the determined result at step (b) 
is No, transmitting remaining information for the prede- 
termined amount or less, and (d) repeating the steps (a) 
to (c) until there is no remaining information. 

Another aspect of the present invention provides an 
electronic unit for communicating with a plurality of units, 
comprising first means for physically communicating 
with the plurality of units, buffer means for temporarily 
storing data that is transmitted by the first means; and 
controlling means for controlling the first means and the 
buffer means, wherein the controlling means transmits 
information whose amount does not exceed a predeter- 
mined data amount, determines whether or not the pre- 
determined data amount is larger than a desired infor- 
mation amount, when the determined result is No, trans- 
mits remaining information for the predetermined 
amount or less, and repeats these operations until there 
is no remaining information. 

A further aspect of the present invention provides a 
storage medium storing a program for an electronic unit 
for communicating with a plurality of units, comprising 
first means for physically communicating with the plu- 
rality of units, buffer means for temporarily storing data 
that is transmitted by the first means, and controlling 
means for controlling the first means and the buffer 
means, the program causing the controlling means to 
perform the functions of (a) transmitting information 
whose amount does not exceed a predetermined data 
amount, (b) determining whether or not the predeter- 
mined data amount is larger than a desired information 
amount, (c) when the determined result at step (b) is No, 
transmitting remaining information for the predeter- 
mined amount or less, and (d) repeating the steps (a) to 
(c) until there is no remaining information. 

A better understanding of the present invention will 
become apparent from the following illustrative descrip- 
tion thereof which is to be read in connection with the 
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accompanying drawings; in which: 

Fig. 1 is a schematic diagram showing the structure 
of a communication system using IEEE 1 394 serial 
bus; 

Fig. 2 is a schematic diagram showing a hierarchi- 
cal structure of a television broadcast; 
Fig. 3 is a block diagram showing the structure of 
principal portions of a DVCR according to the 
present invention; 

Fig. 4 is a schematic diagram showing the internal 

structure of a memory shown in Fig. 3; 

Fig. 5 is a schematic diagram showing an example 

of an object list stored in a descriptor; 

Figs. 6A and 6B are schematic diagrams showing 

an example of information that represents current 

output signals stored in the descriptor; 

Fig. 7 is a schematic diagram showing the structure 

of DIRECT SELECT OBJECT control command 

corresponding to a tuner sub-unit; 

Fig. 8 is a schematic diagram showing the structure 

of DIRECT SELECT OBJECT status command; 

Fig. 9 is a schematic diagram showing the structure 

of a response to the DIRECT SELECT OBJECT 

status command; 

Figs. 10A and 108 are flow charts showing a proc- 
ess for checking objects selected in the tuner sub- 
unit shown in Fig. 3; 

Fig. 11 is a schematic diagram showing an example 
of the structure of a response to the DIRECT SE- 
LECT OBJECT status command in the case that 
the capacity of a buffer is sufficient; 
Fig. 12 is a schematic diagram showing an example 
of the content of information of 
selection_specification; 

Fig. 1 3 is a schematic diagram showing an example 
of the structure of a response to the DIRECT SE- 
LECT OBJECT status command in the case that the 
capacity of the buffer is insufficient; 
Fig. 14 is a schematic diagram showing an example 
of the structure of a descriptor read command; and 
Fig. 1 5 is a schematic diagram showing an example 
of the structure of the descriptor read command. 

Next, with reference to the accompanying draw- 
ings, an illustrative embodiment of the present invention 
will be described. 

Fig. 3 is a block diagram showing the structure of 
principal portions of an illustrative DVCR according to 
the present invention. The DVCR comprises a tuner 
sub- unit 1, a controller 5, a memory 6, and an IEEE 
1394 ASYNC block?. 

The tuner sub-unit 1 has an analog broadcast tuner 
2 and a digital broadcast tuner 3. The analog broadcast 
tuner 2 receive a television broadcast signal through an 
antenna (ANT) 1 . The digital broadcast tuner 3 receives 
a television broadcast signal through an antenna (ANT) 
2. A signal of a channel selected by the analog broad- 
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cast tuner 2 is sent to a recording portion (DVCR sub- 
unit) through a sub-unit output plug PI . A stream from 
a transponder selected by the digital broadcast tuner 3 
is sent to a demultiplexer 4. The demultiplexer 4 selects 

s at least one service and sends the selected service to 
a recording portion and an IEEE 1394 1 SO block through 
a sub-unit output plug PO. The demultiplexer 4 branches 
service information of the stream to the controller 5. The 
sub-unit output plugs PO and PI are output terminals in 

10 the logical meaning and it is not required that they are 
physical output plugs. 

The controller 5 controls the entire DVCR. In addi- 
tion, the controller 5 creates an object list corresponding 
to service information received from the demultiplexer 

IS 4 and writes the object list to the memory 6. Moreover, 
the controller 5 sends/receives a command and re- 
sponse to/from another unit through the IEEE 1394 
ASYNC block 7 and an IEEE 1 394 serial bus 8. Further- 
more, the controller 5 writes information of signals that 

^0 are currently being output from the sub-unit output plugs 
PO and PI to the memory 6. 

The memory 6 has a particular area referred to as 
a descriptor as shown in Fig. 4. In the descriptor, the 
above-mentioned object list and information of signals 

25 that are currently being output are written. Fig. 5 shows 
an example of the object list. The object list is created 
corresponding to the multiplex layer, the sen/ice layer, 
and the component layer shown in Fig. 1 . Fig. 6A shows 
the structure of a list (plug list) that shows plugs of the 

30 tuner sub-unit and objects that are currently being out- 
put from these plugs. This list is referred to as plug tuner 
object list. Fig. 68 shows a real example of the plug tuner 
object list. As shown in Fig. 6B, there are two types of 
object entry describing method. The first method is a de- 

35 tailed type for describing specifications in detail. The 
second method is a reference type for referencing an- 
other list. 

The IEEE 1 394 ASYNC block 7 assembles a com- 
mand and a response created by the IEEE 1 394 ASYNC 

40 block 7 as an ASYNC packet and sends the ASYNC 
packet to the IEEE 1394 serial bus 8. In addition, the 
IEEE 1394 ASYNC block 7 disassembles an ASYNC 
packet received from the IEEE 1394 serial bus 8 into a 
command and a response and sends the command and 

45 the response to the controller 5. At this point, the com- 
mand and the response are temporarily stored in the 
buffer memory (that has a transmission buffer and a re- 
ception buffer). 

Next, a process for checking objects selected by the 

so tuner sub-unit 1 shown in Fig. 3 will be described. First 
of all, the structure of a command and a response used 
in the process will be described. 

Direct Select Object command as a tuner sub-unit 
command selects at least one service, multiplexed 

S5 stream, or component that is being broadcast and out- 
puts the selected service, multiplexed stream, or com- 
ponent to a designated sub-unit plug. A control com- 
mand designates the selection. A status command in- 
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quires what is currently being selected. 

Fig. 7 shows the structure of a control command. In 
Fig. 7, source_plug represents an output plug of the 
tuner sub-unit, subfunctlon removes, appends, or re- 
places a designated object of a designated plug. 

tuner_object_seiectfon_8pecification is a pa- 
rameter necessary for selection. It Is supposed that the 
amount of information of tuner_objoct_seloction_ 
specification is around 10 to 50 bytes. When a com- 
mand transmitter unit designates a plurality of objects, 
even if the size of the buffer memory of the IEEE 1394 
ASYNC block is not sufficient, the objects can be select- 
ed by dividing them into a plurality of responses with 
subfunction:append. 

Fig. 8 shows Direct Seiect Object status com- 
mand. The Direct Select Object status command in- 
quires what is currently being output to a designate plug. 
Fig. 9 shows a response of the Direct Select Object 
Siatus command. 

Next, with reference to a flow chart shown in Figs. 
10A and 10B, a process for checking objects selected 
by the tuner sub-unit 1 shown in Fig. 3 will be described. 

At step 81 , the Direct Select Object status com- 
mand is transmitted. In other words, another unit (for ex- 
ample, the monitor unit) connected to the IEEE 1394 se- 
rial bus 8 shown in Fig. 3 places a command as shown 
in Fig. 8 in an ASYNC packet and sends the resultant 
ASYNC packet to the IEEE 1394 serial bus 8 through 
the IEEE 1394 ASYNC block. The packet is input to the 
IEEE 1 394 ASYNC block 7 shown in Fig. 3. The packet 
is temporarily stored in the buffer memory 9 and then 
read by the controller 5. 

The controller 5 analyzes the received command 
and checks signals that are currently being output to a 
designated plug (In this case, the sub-unit plug PC). In 
other words, the controller 5 checks information of sig- 
nals that are currently being output with the descriptor 
stored in the memory 6. As exemplified in Figs. 6A and 
6B, the information describes the number of entries of 
objects for each plug. Thus, the controller 5 reads infor- 
mation of the plug PO, creates a response with the struc- 
ture shown in Fig. 9, and sends the response back to 
the relevant unit. 

However, the content of the response depends on 
the size of the buffer memory 9 of the IEEE 1 394 ASYNC 
block 7 and the full length of tuner_ob|ect_selection_ 
specification In the response. When the size of one 
tuner_obJect_seiection_spectf ication is 30 bytes and 
four objects are currently being output to the plug PO, 
the total amount of data of the response becomes 1 20 
bytes. 

In this case, when the size of the transmission buffer 
of the buffer memory 9 is sufficient, the controller sends 
a response as shown In Fig. 11 back to the relevant unit. 
In this case, operand [0] is stable. With operand [3] to 
[x], information of four select ion„speclficat ion [0] to [4] 
is sent back to the relevant unit. Fig. 1 2 shows an example 
of the content of each select ion.specfficat ion. 



On the other hand, when the size of the transmis- 
sion buffer of the buffer memory 9 is for example 100 
bytes, information of four objects cannot be sent back 
to the relevant unit. Thus, the controller sends a re- 
s sponse as shown in Fig. 13 back to the relevant unit. In 
this case, operand [1] Is Incomplete. The value of 
number_of_object_3eiection_specification of oper- 
and [2] is the number of objects (= 3) that can be sent 
back rather than the number of objects that are currently 
10 being output from the plug PO. With operand [3], infor- 
mation of three select ion_spec if icat ion [0] to [2] Is 
sent back to the relevant unit. 

An ASYNC packet containing the response is re- 
ceived by the command transmitter unit through the 
'5 IEEE 1394 serial bus 8 (at step S2). The response is 
sent to the controller through the IEEE 1394 ASYNC 
block of the command transmitter unit. The controller 
references the status field of the response (at step S3). 
When the status field is stable, as shown in Fig. 11 , 
20 the response contains information of all objects. Thus, 
the command transmitter unit completes the process. 

On the other hand, when the status field is incom- 
plete, the response contains information of objects that 
can be sent back as shown in Fig. 1 3. Thus, information 
25 of signals that are currently being output is read from 
the descriptor stored in the memory 6. In the following 
description, a process for a packet transmitted between 
a command transmitter unit and a command receiver 
unit (the DVCR shown in Fig. 3) is omitted. 
30 The command transmitter unit sends a command 
for reading a plug list of the descriptor (at step S4). The 
controller 5 of the command receiver unit reads the plug 
list as shown in Figs. 6A and 6B from the descriptor 
stored In the memory 6 and sends the plug list as a re- 
35 sponse to the command transmitter unit. The command 
transmitter unit checks iistjd = xx of plug 0 from the 
plug list in the response (at step S5). In this case, it Is 
assumed that xx = 0101 . 

Next, the command transmitter unit transmits a 
40 command for checking the number of entries of objects 
in the plug list of list Jd = xx (in this case, xx = 01 01 ) to 
the command receiver unit. The command transmitter 
unit determines the number n of entries of objects cor- 
responding to the response (at step S6). In this case, it 
45 is assumed that n = 4. 

At step S7, the command transmitter unit initially 
sets k = 0 and sends a command for reading an object 
of a k-th entry of a plug llst_id = xx of the descriptor to 
the command receiver unit. Thereafter, the command 
50 transmitter unit collects information of the object of the 
k-th entry corresponding to the response. After the com- 
mand transmitter unit has collected the information for 
n entries, it completes the process (from steps S8 to 
S10). 

^ Next, a command and a responses at step S9 wilt 
be described. 

Fig. 1 4 shows an example of the structure of a com- 
mand (READ DESCRIPTOR, list_id = xx, entry = k) 
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for reading an object of a k-th entry of a flag list id = xx 
of the descriptor, datajength = 0 of operand [5] rep- 
resents that the command transmitter unit requires to 
read all objects with an entry number k. 

Fig. 15 shows an example of the structure of a re- 
sponse to the command shown in Fig. 14. 
data_length =yy of operand [5] represents the length 
of data sent with the response. ©ntry_length of oper- 
and [8] represents the length of the object with the entry 
number k. When the size of the transmission buffer in 
the buffer memory 9 of the IEEE 1394 ASYNC block 7 
shown in Fig. 3 is 100 bytes and the entry length is 30 
bytes, information of one entry can be sent with one re- 
sponse. Thus, with yy a 30 and zz = 30, 30 bytes are 
read from offset address 0000 designated by operands 
[6] and [7] and sent. If the size of the transmission buffer 
of the buffer memory 9 is smaller than 30 bytes, (for ex- 
ample, the size Is 10 bytes), with yy s 10 and zz b 30, 
the offset address is shifted by 10 bytes and sent as 
three responses. 

Thus, with READ DESCRIPTOR command, when 
the command receiver unit cannot send to the command 
transmitter unit a response with information required by 
the command transmitter unit, the command receiver 
unit sends information of the maximum bytes that the 
command receiver unit can handle back to the com- 
mand transmitter unit. In addition, since the command 
transmitter unit can freely designate an address and da- 
ta length, it can send large amount of data with a plurality 
of responses. 

As described above, according to an embodiment 
of the present invention, from a unit with a limited size 
of a transmission buffer, a large amount of data that ex- 
ceeds the buffer size can be extracted. 

Having described a specific preferred embodiment 
of the present invention with reference to the accompa- 
nying drawings, it is to be understood that the invention 
is not limited to that precise embodiment, and that var- 
ious changes and modifications may be effected therein 
by one skilled In the art without departing from the scope 
or the spirit of the invention. 



Claims 

1 . A method for transmitting information between each 
electronic unit, comprising the steps of: 

(a) transmitting information whose amount 
does not exceed a predetermined data amount; 

(b) determining whether or not the predeter- 
mined data amount is larger than a desired in- 
formation amount; 

(c) when the determined result at step (b) is No. 
transmitting remaining information for the pre- 
determined amount or less; and 

(d) repeating the steps (a) to (c) until there Is 
no remaining information. 



2. The method as set forth in claim 1 , 

wherein the step (a) is performed correspond- 
ing to IEEE 1394 protocol. 

s 3. An electronic unit for communicating with a plurality 
of units, comprising: 

first means for physically communicating with 
the plurality of units; 
10 buffer means for temporarily storing data that 

is transmitted by said first means; and 
controlling means for controlling said first 
means and said buffer means, 
wherein said controlling means transmits infor- 
ms mation whose amount does not exceed a pre- 
determined data amount, determines whether 
or not the predetermined data amount is larger 
than a desired information amount, when the 
determined result is No, transmits remaining in- 
20 formation for the predetermined amount or 
less, and repeats these operations until there 
is no remaining information. 

4. The electronic unit as set forth In claim 3. 

25 wherein said first means communicates with 

the plurality of units corresponding to IEEE 1394 
protocol. 

5. A storing medium storing a program for an electron- 
30 ic unit for communicating with a plurality of units, 

comprising first means for physically communicat- 
ing with the plurality of units, buffer means for tem- 
porarily storing data that is transmitted by the first 
means, and controlling means for controlling the 
35 first means and the buffer means, the program 
causing the controlling means to perform the func- 
tions of: 

(a) transmitting information whose amount 
40 does not exceed a predetermined data amount; 

(b) determining whether or not the predeter- 
mined data amount is larger than a desired in- 
formation amount; 

(c) when the determined result at step (b) is No, 
45 transmitting remaining information for the pre- 
determined amount or less; and 

(d) repeating the steps (a) to (c) until there is 
no remaining information. 

50 6. The storing medium as set forth in claim 5. 

wherein the first means communicates with 
the plurality of units corresponding to IEEE 1394 
protocol. 
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Fig. 10B 
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Fig. 11 



opcode 




DIRECT SELECT OBJECT 


operand 


[0] 


source_plug : plug 0 


operand 


[1] 


status : stable 


operand 


[2] 


number_of.object_selection_specification 4 


operand 


[3] 


selection_specification [0] 


operand 


[x] 


selection^specification [3] 


Fig- 12 



ANTENNA 
FREQUENCY 
original network id 
transportjd 
service_id 
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Fig. 13 



Opcode 
operand [0] 
operand [1] 
operand [2] 


DIRECT SELECT OBJECT 
source_plug : plug 0 
status incomplete 

number_of_object_selection_specification : 3 


operand [3] 


selection specification [0] 
selection_specification [1] 
selection specification [2] 
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Fig. 14 



Opcode 
operand [0] 

[1] 

[2] 
[3] 
[4] 
[5] 
[6] 
[7] 



} 
} 

} 



READ DESCRIPTOR 
data_id = xx 

sub_datajd - kk 

"FF" 

data_[ength = 0 

address 



Fig. 15 



opcode 
operand [O] 

[1] 

[2] 
[3] 
[4] 
[5] 
[6] 
C7] 
[8] 



[n] 



} 
} 

} 



READ DESCRIPTOR 
data_id 

sub_datajd 

re a d_r e s u lt_stat u s 
data_iength 

address 

entryjength 

data 

data 

data 



■ k 

OK 

yy 

0000 
zz 

: ANTENNA 
: FREQUENCY 
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